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ABSTRACT 

This paper describes a project designed to: (1) 
develop a model for determining occupational activity components to 
be used in any vocational^-technica 1 program, (2) produce a list of 
occupational activity components (tasks) for the occupational roles 
identified, (3) determine scores, ranks and percentages for each 
component from each occupational group per selected industry r (4) 
determine the percentage of time devoted to each component, (5) 
statistically determine the degree of likeness betv?een occupational 
groups, and (6) prepare a report of the findings for use in 
curriculum development for a 2-year Industrial Projection Technology 
program at the community college level. The thesis advanced during 
the project was that there is a common core of skills among 
successful industrial production technologists and that this core 
should serve as the basis for any proposed program of studies for 
Industrial Production Technology, The instrument used in accumulating 
information for the project included a list of 100 components to 
denote the job requirements for a given industrial job description 
administered to different employee groups participating iu the 
project. Results in graphs and tables are presented with implications 
for curriculum development. (MF) 
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The Problem 



The central problem ci r.ne projecr v;a5 the determination of the core 
of skills required b:/ thc.^e individuals successfully employed as industrial 
production technologists. The ba^ic thesis advanced during the project v;a5 
that there is a common core ci skills among those Individuals assuming this 
occupational role. This core oi skills must serve as the basis for valid 
content selection, curriculuui development, and evaluation for any proposed 
program of studies for Industrial Production Technology- The project in- 
volved the follovJing major premises: 

1. The determination of activity conponent items or tasks for use 

in the development of an instrument which snould properly measure 
supervisors and technicians judgements j 

2. The administra.ticn of the instrument to selected representatives 
from an identified ta:^get population of industrial production 
supervisors and technicians; 

3. The assignment of scores, ranks, and frequencies to each activity 
conponent item by samples of enployed workers to denote a Judge- 
ment as to the arrDont of knowledge and/or experience required. 
The groups of employed workers were drawn from various industries 
in Springfield, Illinois; 

4. The statistical analysis of the collected data to determine the 
presence or lack of agr^eement .arr^ng the occupational levels and 
the selected industries; and 

5. The formulation of implications for curriculum planning and tech-- 
nician training. 



The Definitions 

It seems advisable to define and clarify the meaning of the following 
terms or phrases as they are used in the project report. 

1- Activity ^ corrponents are those constituent elements conprising the 
tasks which a worker uses in performing normal functions relative 
to his particular occupation. 

2. The curriculum is broadly defined as those activities and exper- 
iences utilized by the school to achieve the goals of education. 

3* Curriculum_ de ve lopment is the prc^cess of determining content and 
planning^ organizing, irrplementing, and evaluating educational 
change. 

4^ Industrial Production Technology is defined as the occupational 
area which identifies certain industrial production problems, 
solves them by research, production planning, quality control, 
time and motion study, plant planning, and human engineering. 

Objectives of the Project 

ERJC The project was translated into an appropriate set of objectives. The 
«™spioject objectives and approximate completion times were: 



To develop a general ;r:.-del :or use in dereiTriJl-ur. r aiii -j^ilizim 
occupational activity corponent items. Thii node: -hovild'be'able 
to be used ior developing an^v' V":;-ational-Technij;al ^z-r-osrs^. 
[1.0 week": • . - t, - 

To produce a vaiid m^rr-ner.- C'.-.i..l.-.-cing c:' a n-n-e.>d'au.otive list 
c-i oc-cupational activity; -jorpcr.en- irejTiS o;' raii'is for tlie occupa- 
tional role previously defined. See Appendix B. d.G v;eek). 
To determne average scores , ranics, and percentages for each com- 
ponent ite.Ti from each cccuparional group" per selected industry , 
(1. 0 week) - 

To determne the percentage of tLiH devoted to each coinoonent item 
by each occupational group per selected industry. (0.5" week). 
To statistically determine the degree of likeneas between occupa- 
tional groups per selected industry. (2.0 weeks). 
To organize and prepare a conplete report and sufri-nary of the find- 
ings for use m curriculum development for a two-year Industrial 
Production Technology program at the comnunltv college level, 
(3.0 weeks) . 

The project began on June 12, 1972 and terminated on Augast 12. 1972. 



2. 



3. 



4. 

6. 



Description of Activities 

The developmental plan for conpleting the project involved the activities 
described graphically in Figure 1. 

(Project START: 6-12-72) 
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of the 
Data (IX) 



Statistical 
Analysis (Xj 



(Project FINISH: 8-12-72) 



ERIC 



FIGURE 1 
ACTiyiTif SB5LIENCE 
FOR COMPUEIIOW OF THE PROJECT 



Conp-u'cer Searcn of ERIC Syszerri ■ I) 

In an atterrpt to cbtain a ccrnpleT:e listing ci .riurc^o rele^-.j-.r, to 
the problem^ the project developer ccrrpleted a corrrpurer search .;f -.le -^^nnc 
sota Resear*ch Coordinating Unit foi- Vocational SJucaticn LiLr^ai""'. Ir.e 
r/llnnescta RCU receives materials fror. the ERIC Clear in;:: \'ocar ionai 

and Technical Education^ The Ohio State University, and a^- • ^na^" 

maintained a relatively conplete collection oi haI'':Vc:-r\ , ^v. r.::!:-. ^n.: 
microfiche available for use by researchers - 

Key words were supplied to the Iliiinesot i RCU sea:": an.i ^nev -'e.^oon- 
ded with the corrputer printout. This printout ::erved ^d-s t-;.-: ca.^i'.- I;-:'' the 
project bibliography used during the review of j.itei .itLi:-- . 



The Related Literatui-e and the Rationale for the 



Ir, recent years, many approaches have been usea to -:'".tain iniorra- 
tion which may serve as a basis for occupational preparat .; cn. 'j ni.,:, isection 
of the z-'eport presents statements based on the relates Literatm^e pro- 
ceeds through to the evolvement of the theoretical cor:cr;>-ac'- for the nroject. 

Smith and Pucel [8^ pp. 2--3] indicate that one of the rrcrt vridelv' 
used and accepted techniques for identifying and organi:^ins the Inctructional 
goals for occupational training programs is the trad^^ and 3"-^ ar'alycic 
(Fryklund [3]). The basic rationale of the trade and ;^jb analytic' tecrinique 
is to identify and then to teach to students the mani]x:iative ^iiill- (doing 
operations) and knowledges (technical infomntlon) po;3be?.3ed by on-the-job ' 
' workers. Operationally, this means that subject matter experts cbc^erve'the 
performances of on-^the-job workers and record the type and^ irequency of each 
psychomotor behavior. Cognitive knov;ledges possessed by each worr^ran are 
then inferred from specific psychomotor tasks which v;ere ox-eviouslv identi- 
fied. ^ - ' ' 

The structure of the criterion behaviors of the workers is obtained 
by developing a rank order listing of the psychomotor behaviors based on 
the frf^^quency and conplexlty of each. The mcst frequent , less corrplex oper- 
ations and knowledges are taught to stud€?nts first and are followed by less 
frequent^ more corrplex operations^ until all of the on--the-job psychomotor 
behaviors have been mastered. 

Task analysis techniques were discussed by ardth and Pucel [8,, pp. 
3-^] as a second method used in curriculum development. Recent ly^ psychol- 
ogists working with military training research, have studied and written 
extensively (Ammerman and Melching, [1]; Smith, [10]; Melchin,^^, [6j) about 
using task analysis to identify, analyze and classify instructional objectives, 
Because of the wide range of jobs and the large ni;imber of servicemen who must 
receive specific occupational training, the military services have soent con- 
siderable time and effort In developing task analysis as the single/ most 
generalizable technique for identifying the criterion performance standards 
for military courses of instruction. While there are similarities between 
trade and job analysis and task analysis, task analysis strongly reflects the 
military services' increasing concern with the problems of (a) identifying 
the major criterion behaviors for each Job, (b) developing che optural se- 
quence of inst3?uctional elements and (c) writing standards of performance to 
Q evaluate each objective. 
ERIC "^^^^ analysis is predicated on the principle (Gagne, f^-ij) that anv 

unm human task can be analyzed into relatively distinct corrponent oehavj.ors which 



sent cn^., : :::ar..; dpL:: , jl-::;: . 

job ana ^3 ^ecnr- ,,._.e :r:e 

combinat^cr: r-e te.nr.ij.e. . ..^lea rrii^re : e- 

which ■'raming io ' le c:v.. . .cicrd ■ Tr.a cec.nj. ..^ep 
ment process- is ^ ^j;-n;j,ip ^r-e ict-:.^:^ m tne specl. 

Crawford ic; indl.i:^.tea --ar :u:aiv.ii:: U 
systems engineerir:^: pr^:; :vo^ ici' m-inirig- i^^ j 
mui5t be analyzed m appr :.pi :.cite a^itail oeiore a:',.' ■ . cai, Laken, 

The steps icl lowing job anaiycio are tctali:. deper. ;e:a a aa^ accuracy aiid 
thorougbinecc- the ^aabn^c^^. 

Jav-eic- 17} stated T;nat: we dre zo u'^e t-ae : ^.^.L. . epo la.; ident:ify 

.knov/ledge and skilx n?qux: eiuen:^^ : 

Step 1: /i pre i iminary rask inwentv^ry ;.:houla ^-/r.,._ped by .aaaising 
expex^t opinicn, Jocj 6tandard:3, doct^ane^ ana axio^ing jci.^ 
de^cxapr lono . a^ a ii-axaing p^mi: , ai'i inveritoi^;- ..b.:,^uld be 
dB'-zised using wri'ccen dOLirces oi i:..a:^rirati^..n aad 'dien be sub- 
• , nat ^ed re te'-'af':iv:al e/iperto lor m,; ji^xaL .a:::r^nL. 

Step 2: The preliiranar^y ra^a invenrex^ wx 1 . e .;e?/: ""O r-ae aLeld 

ier* cOiTirrieru cy incir,±eai:s and v^i:.v:- trxperaj-. .i^e px^in- 
cipal or ^xus srep :is rc gathex^ reo-^r^.-eauata" a^-^ t.x the 
addition cx delezi^n -j1 Kaawiedg^eo ax'xa .a.^, 12.:: x-^ Uie pre- 
iimxrar^' rash xn\;ent-L,ry . 
Step 5: Tne ilnal inventcx-y vj^ll be aeveloped txy -raescing rhe I'^ield 
cornjiienta cn rbe pr-exirairiai y inventoiy . A m.joi' judgement 
nex-e wlii be whernex^ t r^e field corji:enix: reflect local job 
v'ai'aarion rat be tn^tn ta,oa... krxow ledge arid ^:Kix.i coii^jcnent^ 
that 5houia be taaght at a school. 
Step ^: Tne final invent vi^r^y will oe oubmltted ro jol incurrioents fox- 
lornrrient. Irje Dasxc xnloiiTation ii-ought wil. ooneast of which 
knowxedge^- ar.d i^ki^L^ cn, the xiot ar-e Lej.xa; pexTox^aed^ how 
much ' irne ^> xeqaired to complete tneiri, and how important rhey 
are to mission acscrrp^Lishruent - 
Step 5: VJhen oorrpleted and x-eturned to the research staff y the data 

Will be subjected to stati^riCdl anal:v'S.a. . 7he analysis will 
develop the joo :nio?antation from wiach the tialnlng tasks and 
instr-uctionai ccjectiveo con be deteiiraaed i'/ ^ pp. 23-25]. 
Figure 2 iJiust rates the se^uense oi the dbove five steps. 

The analysis ■ crysT em iLiastratcrd oy Figu.xe 2 should be. muita-dlniensional^ 
1 • exarrple, dimensions dealing with: U; job emx-y vs cai^eer development 
tasks; (2; speciiic vs related jot tasks and; (3; pri^:-aomiratej.y cognitive 
vs psychomotor vs affective taski. 

Moss and Smith PP- iXidicate criteria ror sexectir^ the tasks 

to be taught. The rollcwmg axe some of the ox^neria: (1; tne px^crical 
limit on the number of rasKs t. oe caught is a xunctjon oi the total time 
available and the time it taKes to teach each selected task to a reasonable 
pnj/-level of "functicnal utilit-^y^^; ,2, the tasks must be selected m suv/n a manner 
^^^is to be repxesentative if tne tc-aj rask dorram; (2 tasks should be selected 
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FIGURE 2 
AI-iArvsiS SYSTEM 



that pemit the greatest generallzability ; C^) tasks which have the greatest 
frequency of use in the job Cor time spent on them) might be selected^ (5) 
tasks which have emergency value or grave consequences for poor performance 
should be selected; (6) tasks that are more "economical" to learn in the for- 
mal training program than on-the-job should be selected; and (7) tasks whose 
perfomance might reasonably be considered a prerequisite to the training pro- 
gram should not be selected. 

Rational vs empirical approaches to job/task descriptions were dis- 
cussed by Kopstein [[5]. He was cf the opinion that it is difficult to find a 
pure exairple of either approach. Kopstein [5] clarified the contrast between 
the purely rational and purely enpirical approach. TT:ie purely rational ap- 
proach will develop an exhaustive set of the behavioral capabilities requisite 
for a certain job or task constellation igroup) [5> p.3]e This is shown in 
Figure 3- The illustration shows the capabilities as discrete elements (e) 
in the total set, that is^ some hypothetical job or task. The elements are 
subscribed merely for identification within the total set. It some order was 
defined3 the dashed line in Figure 3 should be regarded as an abscissa. 

Kopstein [5] Indicated tha: the purely enpirical approach will develop 
a set of behavioral knowledge and skill components together with associated 
frequencies of occurence fprobabilities} ^ as illustrated in Figure 4. 

In p.ddition to observing the probabilities of ocour^rence of comp^cn- 
ents, one might wish to examine optimal task allocations to job-levels so as 

FRir" minimize training time and cost . Figure 5 illustrates the range of prob- 

LEslife;^ abilities for each level within an occupation* 
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FIGURE 5 
SFUMENTING TASKS 
BY JOB LEVELS 



rror. zr.e -ire^at^re cited tne lollcvring state.Tients v:ere formulated 
for purpose c: cettir^ tne basxs cf rhe theoretical frat^.e>;Grk- for the project: 

1. iccupaticns r^y he ciassified, and studied^ by a varieoy of ^ tec:i- 
nicuej * 

2. cb r^cuiremcr:i: clacolf icatccn has called uoon arDroacheo that are 
var:Led and irarr: . 

3. ^:--;ur:aticnal studies have utilised data collection by check lists, 
a:: '.•;eli a.: trrc^ugn the rriethodolog:^ of factor analysis and corrponent 
frecuenc^ Ideni^ificat ion. 



Ldentlflcat len o: :ne Tai^^get Poouiatlon (III) 



For thic project the subjects vjere selected by the project develcL^er 
with the advice ci industrial supervisory personnel/ Representative subjects 
were selected from the following industries: 

1. Sangariio Electric Oonpany 

0, Box 33^7 - Eleventh and Converse 
Sprj.ngiieidj Illinois 62708 
(Jolin A. Patten, Manager Industrial Relations) 
(217 J 5^ ^-6411 

2 . Eunn-0~Mat ic 

1400 Stevenson Drive 
Sprin^jfield, Illinois 62703 
(Gene Rescho, Assistant Chief Engineer) 
(217)529-6601 
3^ Allis-Chaliners Manufacturing Conpany 
Box 2988 - 3000 South Sixth Street 
Springfield, Illinois 62710 
(Charles Shepardj ffenager Personnel Services) 
(217:54^-6^31 
Hobbs Divisxc-n 
Stewart -Warner Corporation 
Yale Boulevard and Ash Street 
Springfield, Illinois 62705 
(Vaughn Ripley, Manager Industrial Relations) 
(217)525-0330 



Job Description Analysis (IV) 

The initial and most critical step in rhe development of any technical 
training progp-am is to specify and describe vhat a person must know and be able 
to do in the job oituations for which he is being trained- The more precisely 
these performance specifications can be defined 3 the easier it is to develop 
efficient programs of instruction. 

The job descriptions reviewed and analyzed during this phase of the pro- 
ject include: 

1. Chief Manufacturing Engineer 

2. Chief IndustrlaJ. Engineer 

3. Chief Prccess Engineer 

Assistant Chief l%nufacturing Engineer 
FRir" IVlanufacturang Engineer (Senior) 

££>^ 6. Process Engineer (Chemical) 



7. i'^ar^^iacturir^ rxi^ir.eev ^'E^ieczrznics } 

5. ln;d.j.s trial Engir^eer Senior ) 

9' rrccesi Engineer ' I-ierail^argist j 

iO, rrccess Engineer 'rlastics, 

11' Manufacturing Engxxneer 'ractor;/ Liaascn) 

' 1 nau 1 1 r 1 a2. En;? i ne er' 

:3- 1 recess Engineer : Elect ixnicc) 

i^r ManuracT:urlng En^^meer i Product) 

15- Indus': rial Engineer (Jiuraor) 

16- !--lanager, Eroduoticn and Inventory Conti'-ol 

17. Ac^sistant I^lanager, production ana Invent cry l^-ntr^; 

1 b . Pro du ct Leader 

19- Section Leader 

20. Expediter 

21. Mariager, Q^uaiity Assurance and in:spection 

22. Chief Quality Control Engineer 

23. Quality Contr-oi Engineer 
2-, Dependability Statistician 

2^j. Quality Control Systems Analyst 

'^6. Quality Assurance Engineer 

27. Preproduction Planning Ajnalyst 

28. Production Control Analyst 
29- Junior Industrial Engineer 

30. Supervisor of Quality Assurance 

31^ Inventory Contrel Clerk 



Development of the Instrument (V _) 

The instruTient used during this project consisted of a list of 100 com-- 
ponents^ together with a system of assigning scores 3 ranl^s, and frequencies 
to each conponent to denote the job requirements for a given industrial job 
description. The actual selection of the 100 conponents included in the study 
was made by the project developer. Jn atterrpting to control bias, no attempt 
was made to classify components according to subject matter area. The 100 
components were grouped in fiveb by the, use of a table of random numbers. 



Initial Tryout oi the instrument. (VI) 

Before the instrument was used in the fields it was administered on a 
trial basis and was deemed to be satisfactory for use during the project. The 
project developer utilized upper management personnel in the review and ini- 
tial tryout of the instrument. 



Refinement of the instrument (Vll) 

During the initial tryout of the Instrument a number of suggestions 
were made in respect to the addition or deletion of corrponents. Generally, 
there were no major revisions made as a result of the initial tryout of the 
Instrunjent , 
O 

ERIC 



A tc'ai c-i" icur- groups cf uneouaj. ;:2ze.' v:ere 
in the orcjecr. The type and size zi each indu:^t:'7 d 
individuals availacle dlirlng the z-z^ecz. A totai^' jt 
frcm the tai^p^et pcpulati^^n v.ere sel.ected i-rit:: t::e as3 
perscnr^e; irrrn each industry. 



CoT-pilaticn cf the Eata (IXj 

The project developer gathered the necessai'v rav; data by use cf tne 
questlcnnaire schedule exhibited in Appendix E-. kach en::.icyee irfthe ce-> 
lected groups was asked to score the 100 activity ccrrx-^cner.ts bv u.:.e ^ ^;:e 
follov^ing key: 

1. ^^y Job requires no knowledge or experience v;itri L]-;is activity. 

2. Vbj job requires sorne knowledge or expe rience vjlLh this activity. 

3. I^V job requires a reasonable ajrount of knowledge cr experi ence^ with 
this activity • ~~ " " " ~ 

^- My -Job requires a thorough knowledge and consideraole e>aje rience 
with this activity. 

5* % job requires a conplete toowledge or experience v;lrh this activ- 
ity so that it is essential to the job* 

The responses indicated by the 30 errployees to each cf the IOC' corrp^cnents 
provided 3,000 cells in a_total response niatrix. These raw data were used to 
determine: (1) average (X) corrponent score per group; {2') avera.i;e U) sublect 
scores; and (3) average (X) group scores. 

Table 1 inclcates the average Item scores for Group 1. Tne :'a::e kinds of 
data were found for Groups II, III and IV. Figure, 6 graphically desicts rhese 
aaine average item scores per group with appropriate InterpreLatioris^ Onlv the 
first ten components are Illustrated in this report. 

Tables 2> 3, Ij and 5 Indicate the average (X) subject scores and averap/e 
(X) group scores. ^ 

Each enployee was also asked to respond by mdlcatlr^g the approximate 
number of times the activity corrponent was perfonned duririg the past month and 
the past year. Table 6 indicates these responses and the number (n) of subjects 
from Group I experiencing the activity. The same kinds of data were found for 
Groups II, in and IV. Interpretations accompany each table. 

In addition to component scoring and frequency approximation, each em- 
ployee was asked to rank order in groi5:)s of five each activity corrponent. The 
employees were to rank each corrponent in terms of priority of need for the 
technician to have knowledge of a given corrponent in order to solve technical 
problems and to progress in his work . A one (1) indicated the greatest need 
and a five (5) indicated the least need* 

Figure 6 illustrates the percentages of first rari<:s for the first five 
corrponents by Group I. The number (n) of errployees selecting a conponent item 
as most Inportant m terms of priority of need to progress in his work is in- 
dicated together with the appropriate percentage of the total group number. 
Interpretations accompany each figure. 
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18 




2.27 


43 




1.81 


68 




3.81 


93 




1.36 


19 




2.18 


44 




1.54 


69 




2.09 


94 




1.54 


20 




2.90 


45 




2.54 


70 




2.00 


95 




1.72 


21 




2.27 


46 




2.45 


71 




2.00 


96 




2.45 


22 




2.63 


47 




2.90 


72 




1.72 


97 




2.00 


23 




2.18 


48 




2.45 


73 




2.87 


98 




1.09 


24 




2.00 


49 




2.09 


74 




2.8l 


99 




1.36 


25 




3.27 


50 




2.81 


75 




2.45 


100 




2.00 
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Legend: 

Group I ( ) 

Grotp jlI ( ) 

Group III ( ■ ) 

Group IV ( =) 



"COMPONENT 




SCORE 



Interpretation — 
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FIGURE 6 
GRAPHICAL PRESENTATION 
OP AVERAGE COMPONENT SCORES PER GROUP 

High need components were: (5) develop management control 
systems^ (6) perform liaison between engineering and pro- 
duction i and (8) prepare layouts of machinery or equipment. 

Low need components were: (4) perfom plant location sur- 
veys; and (10) develop wage and salary administration pro- 
grams. 



TAE 

AVERAGE SUBJECT^ 



uKOUP I 









Subject 


X 


X (Group) 


SI 


1.90 




32 


1.87 




S3 


3.1^ 




sh 


3.22 




S5 


3.16 


2.34 


s6 


2.89 


S7 


1.57 




S8 


1.66 




S9 


2.32 




SIO 


1.97 




Sll 


2.14 





*Item N=100 



TABLE 3 

AVERAGE SUBJECT* SCORES FOR GROUP II 



Subject 


X 


X (Group) 


S12 


2.18 




SI3 


1.35 


1.75 


Sl4 





*Iteni N=100 



TABLE 4 

AVERAGE SUBJECT* SCORES EOF GROUP III 



Subject 


X 


X (Group) 


S15 


2.20 




S16 


2,68 




S17 


2.^10 




Sl8 


l,m 




S19 ' 


2.85 




S20 


2.il0 


2.40 


S21 


1,8^ 


S22 


2.19 




S23 


2.86 




S24 


2.41 




S25 


2.89 




S26 


2.68 





.*Item N=100 



TABLE 5 

AVERAGE SUBJECT* SCORES PGR GROUP IV 



Sub j ect 


X 


X (Group) 


S27 

S28 
S29 
S30 


2.54 
2.64 
1.94 
2.33 


2.36 



*Item N=100 
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TABLE 6 

ITEM FREQUENCY OP OCCURfiEMCE FOR GROUP I 



Item 


Number Times 
Per Last Month 




\ 


Number Times 
Per. Year 


n» 


X 


1 


6 




2.00 


310 


3 


103.33 


2 


8 


4 


2.00 


83 


4 


20.75 


3 


52 


7 


7.42 


700 


7 


100.00 


4 


2 


1 


2.00 . 


12 


2 


6.00 


5 


7 


2 


3.50 


56 


3 


18.66 


6 


134 


9 


14.88 


2393 


9 


265.88 


7 


112 


4 


28.00 


1640 


4 


410.00 


8 


15 


3 


5.00 


283 


5 


56.60 


9 


7 


3 


2.33 


89 


5 


17.80 


10 


1 


1 


1.00 


5 


2 


2.50 


11 


55 


4 


13.75 


2^82 


5 


496.40 


12 


25 


5 


5.00 


349 


9 


38.77 


13 


35 


5 


7.00 


196 


6 


32.60 


14 


9 


5 


1.80 


211 


7 


30.14 


15 


31 


5 


6.?.0 


643 


7 


91.85 


16 


15 


4 


3.75 


364 


8 


45.50 


17 


0 


0 


0.00 


3 


2 


1.50 


18 


4 


3 


1.33 


116 


5 


23.20 


19 


8 


3 


2.66 


102 


6 


17.00 


20 


5 


4 


1.25 


45 


6 


7.50 


21 


2 


1 


2.00 


9 


2 


4.50 


22 


248 


5 


49.60 


3501 


6 


583.50 


23 


7 


4 


1.75 


104 


5 


20.80 


24 


54 


3 


18.00 


675 


3 


225.00 


25 


73 


8 


9.12 


855 


10 


85.50 


26 


13 


5 


2.60 


290 


6 


48.33 


27 


51 


2 


25.50 


410 


2 


205.00 


28 


337 


10 


33.70 


4285 


11 


389.54 


29 


9 


3 


3.00 


100 


3 


33.33 


30 


1 


1 


1,00 


5 


2 


2.50 


31 


1 


1 


1.00 


7 


2 


3.50 


32 


1802 


3 


600.66 


21792 


4 


5448.00 


33 


46 


6 


7.66 


782 


10 


78.20 


34 


8 


2 


4.00 


102 


4 


25.50 


35 


154 


3 


51.33 


2271 


6 


378.50 


36 


72 


6 


12.00 


1404 


6 


23^.00 


37 


0 


0 


0.00 


2 


1 


2.00 


38 


61 


4 


15.25 


712 


7 


101.71 


39 


1 


1 


1.00 


25 


1 


25.00 


40 


5 


2 


2.50 


63 


4 


■ 15.75 


41 


1 


1 


1.00 


30 


1 


30,00 


42 


3 


3 


1.00 


34 


5 


6.80 


43 


26 


3 


8.66 


710 


3 


236.66 



*Group n varies per item depending on job. 
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TABIE 6 (Cont'd. ) 



4il 


0 


0 


45 


32 


2 


46 


11 


2 


47 


37 


5 


48 




3 


49 




2 


50 


b?- 


6 


51 


■ 0 


0 


52 


434 


8 


53 


iBOl 


2 


54 


1 


1 


55 


4863 


9 


56 


161 


3 


57 


14 


4 


58 


9 


3 


59 


2 


. 2 


60 


19 


1 


61 


6 


2 


62 


132 


5 


63 


14 


3 


64 


2 


1 


65 


44 


6 


66 


71 


7 


67 


163 


6 


68 


161 


5 


69 


31 


4 


70 


2 


2 


71 


5 


1 


72 


2 


1 


73 


4 


2 


74 


30 


1 


75 


2 


2 


76 


37 


3 


77 


9 


3 


78 


27 


i| 


79 


4 


3 


80 


1 


1 


81 


34 


3 


82 


5155 


6 


83 




i 


84 


0 


0 


85 


20 


1 


86 


0 


0 


87 


5 


1 


88 


59 


5 


89 


12 


5 


90 


12 


2 


91 


23 


4 




3 


2 


O ! 
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0 


0 







0.00 


5 


1 


■^S . 00 


16.00 


4l4 


4 


''-^ J • 


5.50 


803 


2 


401.50 


7.^0 


480 


6 


80.00 


4.66 


249 


i4 


62.2s 


l.OC 


70 


3 




8.66 


830 


6 




0,00 


3 


2 


1 RO 


54.25 


2460 


8 


■^07 50 


900.50 


21810 


3 


7270 00 


1,00 


8 


1 


.8.00 


540,33 


57215 


10 


57?1 50 


53.66 


530 


l\ 




3.50 


250 


5 


50 00 


3,00 


180 




45,00 


1,00 ' 


46 






19.00 


327 


-J 


-L VJ y • UU 


3.00 




\\ 


46. 00 


26,40 


1629 


8 




4.66 


^ -J 


h 

1 




2.00 


40 


2 


po nn 


7.33 


372 


7 


S^ 1 4 


10,14 


838 


7 


1 1 Q P8 


27.16 


1865 


8 


2*^2 1 P 


32.20 


2472 


7 

1 




7.75 


ISIO 


J 


T _j u . u u 


1.00 


90 


3 


■^0. 00 


5.00 


106 






2.00 


10 


1 


1 0 nn 

J_U • UU 


2.00 


75 


2 


Tl 50 


30.00 


666 


4 


166, 50 


1.00 


40 


ii 


10 00 

-L W i UU 


12.33 


575 




115 no 

-i-J- ^ t UU 


3.00 






87 '^'^ 


6.75 


245 




61 25 


1.33 


56 




l4 00 


1.00 


21 


3 


7 00 

f . W U 


11.33 


710 




i4p 00 


859.16 


62010 


7 




10.00 


360 


^ 


7P on 

( C- • Uu 


0.00 


0 


0 


0.00 


20.00 


550 


2 


275.00 


0.00 


14 


2 


7.00 


5.00 


60 


1 


60.00 


11.80 


447 


6 


74.50 


2.40 


123 


7 


17.57 


6.00 


115 


3 


38.33 


5.75 


324 


5 


64.80 


1.50 


20 


4 


5.00 


0.00 


0 


0 


0,00 
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TABLE 6 (Cont'd.) 



9^ 
95 
96 

97 
98 

99 

100 



0 


0 


0.00 




1 


il.OO 


0 


0 


0.00 


15 


1 


15.00 


19 


3 


6.33 


1300 


3 


^33.33 


0 


0 


0.00 


25 


1 


25.00 


0 


0 


0.00 


2 


1 


2,00 


0 


0 


0.00 


2 


1 


2.00 


2 


2 


1.00 


9 


3 


3.00 



Interpretation — 



The following corrponents were judged to have a high 
frequency of occurrence: 



(06 
(07 
(11 

(22 
(2^ 
(27 
(28 
(32 
(35 
(36 
(38 
(^5 
(52 
(53 
(55 
(56 
(60 
(62 
(66 
(67 
(68 

(74 
(76 
(81 
(82 
(83 
(85 
(88 



perform liaison between engineering and pixj^duction; 

conduct time and motion studies; 

arrange the transportation of raw materials or 

finished products; 

conplete route sheets; 

apply basic AC or DC electrical theory; 

utilize waiting line or queuing models; 

Interpret industrial sketches or prints; 

determine job standards; 

determine production costs; 

specify machine tool utilization; 

utilise electronic measuring devices; 

perform personnel rating; 

perform process trouble shooting; 

set work standards; 

perform arithmetic calculations; 

appraise safety performance; 

establish work flow; 

estimate labor costs; 

interpret geometric and positional tolerancing; 

utilize mechanical measuring devices; 

select manufacturing tools; 

rate worker perforrnance; 

monitor for safe working conditions; 

standardize work methods; 

operate g.., calculator; 

perform trigonometric calculations; 

supervise welding operations; and 

design manufacturing tools. 
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n % 



2 18.18 



2 18.18 



5 k5M 



0.00 



2 18.18 
Tl 100.00 



Component 



///J 



ZZIZ 



/ / / y / 



.4 U 



20 



40 



60 



80 



100 



PERCENT OF FIRST RAMKS FOR COMPONENTS 
ONE THROUGH FIVE FOR GROUP I 



FIGURE 6 



Interpretation — The factor marked most consistently as the first choice 

for this group was #3 (utilize data processing systenss). 



Selected Activities with High Response by Presently Enployed Workers 

The following activities were judged to be critical in that enployees 
believed them to be necessary for job success. They were judged to represent 
those activities requiring considerable to conplete experience 3 greatest fre- 
quency of occurrence on the job, and were critical for the technician to pro- 
gress in his work. In decreasing order of Inportance they are: 

Highest perform liaison between engineering and production; 

Group ^^^^ interpret industrial sketches and prints; 

(82) operate a calculator; 



j^gjj^ (25) supervise workers; 

Highest perform process trouble shooting; 

Group ^55) perform arithmetic calculations; 

(91) plan work assignments; 
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[22) ccrrpiete i\..^te ^neets; 

(32) deterrr.in-? joL- L-randards; 

(35) deter rrane prcductlcn costs; 

Next '-^^^ 3pe':iiy ira::hine tocl utilization; 

Highest analyze pi.du.tion co6t3; 

(60) ec5tabii£.n .r:rk flow; 

(62) estin-iare iabjr coc-ts; 

(7^) rate ^A;or1<er performance; 

(8l) standardize wl-tk methods; 

(88j design manufacturing tools; 



Group 



(l6) give ^u. al presentations; 

(24) appl^ t>a--:c AC cr DC eiectrical theory; 

liext '^-^^^ ^^^^ ^ ^"^^ ^"^^ worK; 

Highest ^^^^ utilize eiectronio measuring devices; 

Group ^^-^^ perfoiri per^.onnel rating; 

(65) develop wrirten reports; 

(66) interpret geometrlo and positional tolerancing; 
(68) select monuiacturing tools; 



(03) utilize data processing systems; 

(05) develop management control systems; 

(07) conduct time and motion studies; 

(12) train production woricers; 

l^jext ^-^^^ balance production line work stations; 

Highest ^-^^^ work standards; 

Group ^^^^ write training material; 

(67) utilize mechanical measuring devices; 

(70) estimate set-up times; 

(76) monitor for safe working conditions; 

(83) perfom trigonometric calculations; 

(97) estiJTiate production rates of departments; 



Next 




(08) prepare la>/cuts of machinery or equipment; 

(11) arrange the transportation of raw materials or 
finished products; 

(13) determine material specifications; 

(14) develop financial planning and cost analysis; 

(15) apply operations research techniques to production 
prc'blems ; 

(18) develop material handling techniques; 

(23) forecast ivork loads; 

Highest ^^"^.^ utilize waiting line or queuing models;. 

Group ^^^^ design floor layouts; 

(31) serve as a conpany sales representative; 

(4 3) write data processing programs; 

(50) perform algebraic calculations; 

(56) appraise safety peri^crmance; 

(73) conplete inspection forms and records; 

(77) interpret nomographs; 

(78) perform statistical calculations; 
(85) supervise welding operations; and 
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Summary of the Metlxids Used m Idenrifylng and Cofrparing the- 'Va^Kt: fV^r -^he 
Occupational Role of Industrial E^roduotlon TeclTiologisb^ 

During the period the project developer was invrl^ro,i • ae.^j:'?. 
of the data gathering instrument, oollectlnr ' ' ' ... ir^, 
models, a generallzable devf^lopmental proces.-: began to evolve. The steps 
11: "he rn^ceGs m^e summarized as follows: 

1. The occupational role for which training is to be prcvided should 
be defined in specific de-:ail. 

2. Local Industrial job descriptions should serve as the basis for 
the development of : task inventory. At this t:±me the tar'get 
poptulation of selec^-ed worters should be demogr»aphj.cally defined 
by occupational le^^^] a^id by Industry. 

3. "-^^^e task inventory .nstrmrent should be developed utilizing those 
isasks performed by zhe total target population. The instrument 
should provide for --^vsponses that indicate tiie frequency of occur-- 
ance of an activit% during the past month and during the past 
veai^ The indivldo^. workier should also be permj^tted to indicate 
his opinion as to tne degree of need for knowledge or experience 
for ari activity i. respect to his Job. I{e should also be pennltted 
t^o express his opinion as to which activities are inportant in 
respect to his atiJity to progress in his work, 

4. The task inventory ir^trument must be presented to supervisory 
and management persor^r^el for review and criticism. At this time 
1: appropriate tasks rmst be eliminated and tasks not identified 
by the researcher mus^ be added. 

5. The task Inventory should be utilized with enployees defined as 
being members of the r.arget population. An attenpt should be 
mad- to enlist an exhaustive number of employees from each job 
level and each respective Industry. 

6. The data gathered froin the enployee responses should be statistic- 
ally analyzed and presented for use by instructional staff and 
advisory committees in further planning 3 development and evalua- 
tion of programs of instrucrlon. 



Suggested Additional Planning Activities 

In order to provide for an understar.ding of the planned continuity and 
articulation between the results of this project and additional development 
activity^ the following outline is provided. The general areas of concern 
should be: 

1» Development of program philosophy^ rationale, and general objec- 
tives based on industrial needs 3 school philosophy, and student 
needs; 

2. Development of general program outline based on the program phil- 
osophy and rationale ; 

3. Development of term: -..^ Dehavioral objectives based on data gathered 
d^uring this project . 

^. Development of gener : evaluation structure; 

: . Development of forma i .ve evaluation sys-er: and the instruments to 
be used in relation ^ the tenrdnal behav::.oral objectives; 
i-n^i-- '* Dev^loP^^^t of suimat -e evali^tlon sys^t^ aiid the instruments to 
cKJL be used; 
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7. Developrrenr of pi-cprarr. mr-- les for inclusion ;r. •yi m, ::ru 'tor's 
handbon^ ; 

8. Identify the required Inst rue tional staff spec if ica;: ions ; 

9. Identify the required Instruction facilities and equipment; 

10. Determination of the required administrative structure; and 

11. Determination of the required gtiidaiice activities and materials. 
In order to determine the ultimate effectiveness and eil'iciency of 

the program a valid total evaluation si-stem should be designed tal-ang into 
consideration items four, five and six of the about outline. The evaluation 
design will emphasize enployee performance in respect to: 

1. Errpdoyee satisfaction in respect to the work envlronnent and the 
education program; and 

2. Enployer satisfaction in respect to worker pei-for-mance on the Job. 
The project developer has developed a number of graphic models which 

illustrate the Integration of the findings of this project with an idealistic 
educational enabling system. The considerations outlined above are also in- 
corporated into the models. It is hoped that this report and the models 
priQvlded will serve as stimuli to instructional personnel and the adminis- 
tration of conmunlty colleges for the irnprovement of vocational -tecl-inlcal 
Gurriculums. 
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